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Honorable  Ella  T.  Grasso  •  • 

Governor  of  the  State  of  Connecticut 
State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 

I  am  forwarding  to  you  a  copy  of  the  South  Norwalk  Reservoir  Dam  Phase 
1  Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner, 
the  Second  Taxing  District,  Norwalk,  Connecticut  06850. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 


Incl 

As  stated 


Sincerely  yours, 


JIDLER 

Colonel,  Corps  of  Engineers 
Division  Engineer 
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BRIEF  ASSESSMENT 

The  South  Norwalk  Reservoir  Dam  consists  of  an  earth 
structure  with  a  stone  masonry  core  that  is  810  feet  long 
with  a  rockfill  toe  on  the  base  of  the  downstream  side. 

There  is  an  emergency  spillway  on  the  west  side  of  the  dam. 
The  dam  is  classified  as  intermediate  in  size  and  has  a  high 
hazard  potential  based  on  downstream  habitation. 

Based  on  visual  inspection,  records  available  at  the 
site  and  past  operational  performance,  the  facility  is 
judged  to  be  in  fair  condition.  A  review  of  the  engineering 
data  available  reveals  that  there  are  areas  of  concern  which 
must  be  corrected  in  order  to  assure  the  safety  of  the 
facility. 

Seepage  discharges  in  the  vicinity  of  the  toe  of  the 
main  dam  and  the  downstream  earth  slopes  should  be  further 
investigated  to  determine  their  origin  and  monitored  to 
determine  any  change.  The  spillway  channel  is  in  poor 
condition  with  many  signs  of  cracking  and  spalling. 

i 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


The  drainage  area  contributing  to  the  dam  is  2.39 
square  miles.  The  project  will  pass  the  test  flood  (Probable 
Maximum  Flood)  without  overtopping  the  dam. 

Some  recommended  measures  to  be  undertaken  by  the  owner 
include  establishing  metering  points  for  seepage  measurements 
and  a  formal  warning  system. 

The  owner  should  implement  the  recommendations  and 
remedial  measures  described  in  Section  7  within  two  years 
after  receipt  of  this  Phase  I  Inspection  Report. 
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v  Connecticut  P.E.  #7639 
Project  Manager 


Richard  F.  Ly<5n 
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This  Phase  I  inspection  Report  on  South  Norwalk  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams .  and  with  good  engineering'  Judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


RICHARD  F.  DOHERTY,  MEMBER. 
Water  Control  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Ejneineering  Division 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


*^OE  B.  FRYAR  ( 

Chief,  Engineering  Division 
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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations  and  analyses  involving 
topographic  mapping,  subsurface  evaluations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  the  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition  of 
the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions 
be  detected. 

Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof. 

Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


SOUTH  NORWALK  RESERVOIR  DAM  CT  00212 


SECTION  1  -  PROJECT  INFORMATION 

1 . 1  General 

a.  Authority  -  Public  Law  92-367,  August  8,  1972 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New  England 
Region.  Storch  Engineers  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Connecticut.  Authorization  and  notice  to 
proceed  were  issued  to  Storch  Engineers  under  a  letter  of 

May  3,  1978  from  Ralph  T.  Garver,  Colonel,  Corps  of  Engineers. 
Contract  No.  DACW33-78-C-0000  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

b.  Purpose  - 

(1)  Perform  technical  inspection  and  evaluation 
of  non-Federal  dams  to  identify  conditions  which  threaten 
the  public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-Federal  interests. 


•  • 


•  • 
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(2)  Encourage  and  prepare  the  states  to  initiate 
quickly,  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  To  update,  verify  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project 

a.  Location  -  The  South  Norwalk  Reservoir  Dam  is 
located  approximately  1  mile  north  of  the  City  of  Norwalk  in 
Wilton,  Connecticut. 

b.  Description  of  Dam  and  Appurtenances  -  The  dam  is 

an  earth  structure  with  a  stone  masonry  core  and  is  approximately 
810  feet  long.  A  50  foot  wide  concrete  spillway  and  spillway 
channel  serves  to  carry  flood  water  past  the  dam.  There  is 
a  gate  house,  an  18  inch  diameter  blowoff  as  well  as  two,  18 
inch  diameter  lines  which  feed  an  adjacent  filtration  plant. 

c.  Size  Classification  -  The  size  classification  of 
the  dam  is  intermediate.  The  storage  (3,180  acre-feet) 
governs  the  classif ication  per  criteria  set  forth  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  (Intermediate 
greater  than  1,000  and  less  than  50,000  acre-feet)  by  the 

Corps  of  Engineers. 

d.  Hazard  Classification  -  The  hazard  classification 


is  high  per  the  criteria  set  forth  in  the  guidelines  mentioned 
in  Section  1.2.c  above.  Failure  of  the  dam  would  result  in 


•  • 


the  inundation  of  approximately  35  homes  as  well  as  the 
water  filtration  plant  just  below  the  dam  and  portions  of 
downtown  Norwalk  (Appendix  D,  Plate  5). 

e.  Ownership  -  The  South  Norwalk  Reservoir  Dam  is 
owned  by  the  Second  Taxing  District  of  Norwalk,  Connecticut. 

f.  Operator  -  The  person  in  charge  of  day  to  day 
operation  of  the  dam  is  John  Hiscock,  Second  Taxing  District, 
Norwalk,  Connecticut;  Telephone  Number:  866-4446. 

g.  Purpose  of  the  Dam  -  The  dam  impounds  the  South 
Norwalk  Reservoir  which  serves  as  a  primary  water-supply  for 
the  City  of  Norwalk. 

h.  Design  and  Construction  History  -  The  South  Norwalk 
Reservoir  Dam  was  constructed  in  1899  and  reconstructed  in 
1950  to  provide  an  increased  capacity  for  water  supply.  The 
design  for  the  reconstruction  was  prepared  for  the  Second 
Taxing  District  of  Norwalk  by  Buck,  Seifert  and  Jost,  Consulting 
Engineers,  New  York  City,  New  York. 

i.  Normal  Operating  Procedures  -  There  is  a  regular 
staff  of  personnel  that  work  at  the  water  filtration  plant. 

The  function  of  the  maintenance  staff  is  not  only  the  care 
of  the  filtration  plant  but  also  control  of  the  water  level 
in  the  reservoir  and  maintenance  of  the  facility  itself. 

1 . 3  Pertinent  Data 

a.  Drainage  Area  -  A  2.39  square  mile  drainage  area 
contributes  to  the  dam.  The  terrain  is  rolling  with  mixed 
amounts  of  residential  and  undeveloped  land. 


•  • 
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b.  Discharge  at  Damsite  -  The  maximum  known  spillway 
discharge  was  approximately  1,400  cfs  during  the  flood  of 
August,  1955. 

(1)  Outlet  works:  (conduits)  size  1-18  inch 
blowoff  and  2-18  inch  conduits  for  water  supply  at  inlet 
elevation  244.2. 

(2)  Maximum  known  flood  at  damsite:  1,400  cfs. 

(3)  Ungated  spillway  capacity  at  maximum  pool 
elevation:  2,700  cfs  at  278.5  elevation. 

(4)  Gated  spillway  capacity  at  pool  elevation: 

N/A  cfs  at  N/A  elevation. 

(5)  Gated  spillway  capacity  at  maximum  pool 
elevation:  N/A  cfs  at  N/A  elevation. 

(6)  Total  spillway  capacity  at  maximum  pool 
elevation:  2,700  cfs  at  278.5  elevation. 

c.  Elevation  (Feet  above  MSL ) 

(1)  Top  of  Dam:  278.5 

(2)  Maximum  pool-design  surcharge:  278.5 

(3)  Full  flood-control  pool:  N/A 

(4)  Recreation  pool:  N/A 

(5)  Spillway  crest:  271.6 

(6)  Upstream  portal  invert  diversion  tunnel:  244.2 

(7)  Streambed  at  centerline  of  dam:  244 

(8)  Maximum  tailwater:  246 


•  • 


d.  Reservoir 


(1) 

Length  of  maximum  pool:  6,500 

feet 

• 

• 

(2) 

Length  of  recreation  pool:  N/A 

(3) 

Length  of  flood-control  pool: 

N/A 

Storage  (Acre-Feet) 

• 

• 

(1) 

Recreation  pool:  N/A 

(2) 

Flood-control  pool:  N/A 

(3) 

Design  surcharge:  3,180 

• 

• 

(4) 

Top  of  Dam:  3,180 

Reservoir  Surface  (Acres) 

(1) 

Top  of  Dam:  174 

• 

• 

(2) 

Maximum  pool:  174 

(3) 

Flood-control  pool:  N/A 

(4) 

Recreation  pool :  N/A 

• 

• 

(5) 

Spillway  crest:  151 

Dam 

(1) 

Type:  Earth  embankment 

• 

• 

(2) 

Length:  810  feet  ± 

(3) 

Height:  35  feet  + 

(4) 

Top  width:  20  feet 

• 

• 

(5) 

Side  slopes:  U/S  and  D/S  1:3 

(6) 

Zoning:  Unknown 

(7) 

Impervious  Core:  Concrete  and 

stone  masonry 

• 

• 

(8) 

Cutoff:  unknown 

(9) 

Grout  curtain:  unknown 

(10) 

Other:  N/A 

• 

• 
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(1) 

Type:  Cast  iron 

• 

• 

(2) 

Length:  240  feet  ± 

(3) 

Closure:  N/A 

(4) 

Access:  None 

• 

• 

(5) 

Regulating  Facilities:  N/A 

i . 

Spillway 

(1) 

Type:  Concrete  channel  -  50  feet  wide 

• 

• 

(2) 

Length  of  weir:  N/A 

(3) 

Crest  elevation:  271.6 

(4) 

Gates;  None 

• 

• 

(5) 

U/S  Channel:  riprap  and  natural  ground 

(6) 

D/S  Channel:  natural  channel 

(7) 

General :  N/A 

• 

• 

j- 

Regulating  Outlets 

Regulating  outlets  include  3,  18  inch  pipes.  One  is  a 

blowof f 

and  two  are  for  water  supply. 

• 

• 

(1) 

Invert:  244.2 

(2) 

Size:  18  inches 

(3) 

Description:  Cast  iron 

• 

• 

(4) 

Control  Mechanism:  manually  operated  gates 

(5) 

Other:  N/A 
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SECTION  2  -  ENGINEERING  DATA 

2 . 1  Design 

The  design  calculations  for  the  reconstruction  in  1950 
were  not  available.  The  contract  plans  were  available  and 
were  reviewed.  The  design  for  the  reconstruction  included 
such  features  as  piezometer  installation,  a  rock  fill  toe 
replacement  and  reconstruction  of  the  emergency  spillway. 

The  consulting  engineer  was  Buck,  Seifert  &  Jost  of  New  York 
City,  New  York  (Appendix  B,  Reference  1). 

2 . 2  Construction 

The  facility  was  constructed  in  1899  and  reconstructed 
in  1950  to  add  to  the  impoundment  capacity  of  the  reservoir. 
The  construction  and  reconstruction  was  not  recorded  with 
any  photographs.  Other  written  information  was  very  limited, 
however,  the  contract  plans  for  the  reconstruction  were 
secured  and  reviewed.  None  of  the  staff  of  the  Second 
Taxing  District  had  any  recollections  of  the  construction 
period. 

2 . 3  Operation 

The  valves  at  the  toe  of  the  main  dam  are  exercised 
periodically  as  they  serve  the  water  filtration  plant  that 
is  immediately  downstream.  Because  the  reservoir  is  primarily 
for  purposes  of  water  supply,  the  level  is  controlled  by  the 


•  • 


•  • 


•  • 


•  • 


•  • 
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valves  at  the  toe  of  the  dam.  According  to  maintenance 
personnel,  the  water  level  is  usually  so  low  (approximately 
8  feet  down)  that  the  spillway  does  not  flow. 

2.4  Evaluation 


a.  Availability  -  Design  and  construction  information 
is  readily  available.  A  list  of  references  used  to  study 
the  dam  is  contained  in  Appendix  B. 

b.  Adequacy  -  The  information  made  available  along 
with  the  visual  inspection,  past  performance  history  and 
hydrologic  and  hydraulic  assumptions  were  more  than  adequate 
to  assess  the  condition  of  the  facility. 

c.  Validity  -  The  validity  of  the  information  is  not 
questionable  and  the  history  of  the  facility  seems  to  bear 
this  out. 


< 


SECTION  3  -  VISUAL  INSPECTION 


r 


3 . 1  Findings 

a.  General  -  The  visual  inspection  was  conducted  on 
October  3,  1978  by  members  of  the  engineering  staff  of 
Storch  Engineers,  with  the  help  of  Mr.  John  Hiscock  of  the 
Second  Taxing  District,  Norwalk,  Connecticut.  A  copy  of  the 
visual  inspection  check  list  is  contained  in  Appendix  A. 

Before  the  inspection  commenced,  the  design  and  construc¬ 
tion  documents  were  studied  and  compact  sketches  were  prepared 
for  use  during  the  inspection  (Appendix  B,  Plates  1  and  2). 

In  general,  the  overall  appearance  and  condition  of  the 
facility  and  its  appurtenant  structures  is  fair. 

b.  Dam  -  The  toe  of  the  main  dam  where  the  area  is 
swampy  has  trees  and  brush  which  obscured  the  view  of  the 
embankment  (Appendix  C,  Photo  8).  At  the  lower  part  of  the 
toe,  there  are  two,  18  inch  diameter  pipes  for  the  purpose 

of  carrying  the  raw  water  from  the  reservoir  to  the  filtration 
plant  which  is  just  located  downstream  of  the  crest.  Just 
below  the  toe  of  the  main  dam,  there  is  a  steady  seepage 
flow  (Appendix  C,  Photo  8)  which  was  estimated  to  be  approxi¬ 
mately  10  to  12  gallons  per  minute.  This  seepage  is  clear 
and  does  not  show  any  signs  of  particle  movement.  The  upstream 
face  of  the  dam  is  in  good  condition  with  no  visible  signs 
of  distress  (Appendix  C,  Photos  1  and  2). 
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c.  Appurtenant  Structures  -  The  gate  house  and  wooden 
service  bridge  (Appendix  C,  Photo  2)  are  in  excellent  condition 
with  no  visible  signs  of  cracking,  spalling  or  distress. 

The  valves  and  operators  are  operable  and  used  as  required 
to  aerate  the  reservoir  and  control  the  supply  of  raw  water 
to  the  filtration  plant. 

The  spillway  of  the  main  dam  dike  (Appendix  C,  Photos 
3,  4  and  5)  is  made  of  reinforced  concrete  that  appears  to 
be  in  very  poor  condition.  The  training  walls  of  the  approach 
area  are  distressed  and  cracked  (Appendix  C,  Photo  6).  The 
channel  floor  has  exposed  reinforcing  and  the  concrete  is 
spalling . 

d.  Reservoir  Area  -  The  area  immediately  adjacent  to 
the  facility  is  in  a  natural  state  with  no  signs  of  erosion. 

e.  Downstream  Channel  -  The  channel  for  the  outlet 
(Appendix  C,  Photo  4)  of  the  main  dam  is  overgrown  with  many 
trees . 

The  downstream  channel  of  the  spillway  is  fairly  dry 
and  is  lined  with  8-10  inch  stones  and  exhibits  no  evidence 
of  washout  or  distress. 

3 . 2  Evaluation 

The  visual  inspection  did  not  reveal  any  apparent  areas 
of  distress.  The  general  condition  of  the  facility  and  its 
appurtenant  structures  is  fair. 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  •  •  • 
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The  seepage  flows  from  the  body  of  the  main  dam  could 


•  • 


not  be  monitored  because  there  were  no  underdrains.  The 
normal  flow  of  the  water  through  the  dam  appears  slight  and 
was  observed  at  the  rockfill  toe  of  the  main  dam.  Surface 
cracks,  embankment  bulges,  piping  or  boils  were  not  observed. 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

The  responsibility  of  maintenance  of  the  facility  is 
with  the  Second  Taxing  District  of  Norwalk,  Connecticut. 
There  are  approximately  8-10  persons  for  maintenance  and 
their  center  of  operations  is  at  the  water  filtration  plant. 
The  care  of  the  main  dam,  its  appurtenant  structures  as  well 
as  the  control  of  the  water  level  is  the  responsibility  of 
this  maintenance  staff.  There  is  no  written  or  formal 
operating  procedure  available  for  control  of  the  flow  during 
a  major  storm. 

4 . 2  Maintenance  of  Dam 

The  only  item  maintained  on  a  regular  basis  is  the 
mowing  of  the  grass  at  the  main  dam. 

4 . 3  Maintenance  of  Operating  Facilities 

The  facilities  which  operate  the  main  dam  consist  of 
two,  18  inch  diameter  lines  which  feed  the  water  filtration 
plant  and  one,  18  inch  diameter  blowoff.  The  condition  of 
the  gate  house  and  lower  valve  chamber  which  contain  these 
operators  is  discussed  in  Section  3. 

4 . 4  Description  of  Warning  System 

There  is  no  warning  system  in  effect  for  the  facility. 


•  • 


•  • 


•  • 
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4.5  Evaluation 


•  • 


The  maintenance  of  the  operating  equipment  is  adequate,  •  • 

however,  the  overgrowth  on  the  toe  of  the  main  dam  should  be 
removed.  Discussions  of  the  recommendations  for  these 

routine  items  of  maintenance  are  presented  more  fully  in  •  • 

Section  7. 

•  • 


1  •  • 

b  •  • 


•  • 


•  • 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 

5 . 1  Evaluation  of  Features 

a.  Design  Data  -  The  50  foot  wide  spillway  channel 
and  various  blowoff  and  water  supply  pipes  are  the  only 
means  of  transmitting  water  past  the  dam. 

Using  the  guide  curves  supplied  by  the  Corps  of  Engineers 
(rolling  terrain),  the  test  flood  inflow  (Probable  Maximum 
Flood)  into  the  reservoir  is  5,000  cfs  and  the  routed  outflow 
is  2,600  cfs.  The  pond  elevation  at  the  test  flood  outflow 
is  278.3  or  0.2  feet  below  the  top  of  the  dam.  The  hydraulic 
capacity  of  the  spillway  before  overtopping  the  dam  is  2,700 
cfs  or  about  3.9  percent  greater  than  the  test  flood  outflow. 

b.  Experience  Data  -  The  South  Norwalk  Reservoir  Dam 
has  experienced  the  floods  of  November,  1927;  March,  1936; 
September,  1938  and  the  reconstructed  dam,  the  flood  of 
August  (maximum)  and  October,  1955.  During  the  flood  of 
August,  1955,  the  depth  of  the  flow  over  the  spillway  was 
approximately  4.5  feet  and  the  discharge  was  approximately 
1,400  cfs. 

c.  Visual  Observations  -  The  spillway  at  the  time  of 
the  inspection  was  in  poor  condition  with  settlement  of  the 
channel  floor,  spalling  concrete  and  exposed  reinforcing 


SECTION  6 


STRUCTURAL  STABILITY 


•  • 
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6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observation  -  There  has  been  no  routine 
inspection  conducted  by  the  resident  staff,  however,  in 

!  June,  1973,  this  dam  was  observed  by  personnel  of  the  State 
j  of  Connecticut,  Department  of  Environmental  Protection. 

This  visual  inspection  showed  that  although  the  structural 

stability  of  the  dam  is  sufficient  there  is  a  seepage  flow 
through  it  sufficient  to  form  a  wet  area  just  off  the  rockfill 
.«  toe . 

b.  Design  and  Construction  Data  -  The  design  and 
construction  data  available  was  in  the  form  of  the  reconstruction 

j  drawing  set  (Appendix  B,  Reference  1)  and  oral  information. 

c.  Operating  Records  -  There  are  no  operating  records 
for  the  dam.  The  water  level  of  the  South  Norwalk  Reservoir 

t  is  not  monitored. 

d.  Post  Construction  Changes  -  The  following  changes 
have  been  noted  since  the  completion  of  the  dam's  construction 
in  1899: 

1.  Reconstruction  of  the  dam  in  1950  included 
the  raising  of  the  crest  by  8  feet,  a  new 
rolled  fill  of  the  downstream  slope  with  a 


•  • 


•  • 
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•  •  4 


•  •  4 
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drainage  rock  blanket,  an  intake  and  screen 
chamber  and  the  concrete  service  spillway 
(Appendix  B,  Plates  1  and  2). 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Condition  -  After  consideration  of  the  available 
documents,  the  results  of  this  inspection  and  the  meetings 
with  the  resident  staff,  the  general  condition  of  the  South 
Norwalk  Reservoir  Dam  is  judged  to  be  fair. 

Considerable  damage  to  the  spillway's  concrete  and 
unmonitored  seepage  through  the  body  of  the  dam  could  cause 
a  difficult  situation  in  the  future  especially  during  periods 
of  the  heavy  rainfalls. 

b.  Adequacy  of  Information  -  The  information  available 
is  such  that  assessment  of  the  safety  of  the  dam  should  be 
based  primarily  on  the  visual  inspection  results  and  the 
past  operational  performance  of  the  dam  and  its  appurtenant 
structures . 

c.  Urgency  -  It  is  considered  that  the  recommendations 
suggested  below  be  implemented  within  two  years  after  receipt 
of  this  Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigation  -  Additional 
investigations  of  the  dam  should  be  implemented  by  the  owner 
as  outlined  in  the  following  sections. 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 
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7 . 2  Recommendations 

In  view  of  the  lack  of  engineering  data  for  evaluating 
the  condition  of  the  dam,  it  is  recommended  that  the  following 
measures  be  undertaken  by  the  owner: 

a.  Monitoring  of  the  dam  for  seepage  including  any 
necessary  seepage  analyses  or  other  pertinent 
studies . 

b.  Determination  of  the  elevations  of  the  dam's  base 
and  condition  of  the  rock  foundation  and  concrete 
of  the  spillway. 

The  above  recommendations  should  be  done  by  a  qualified 
registered  professional  engineer  or  engineering  firm. 

7 . 3  Remedial  Measures 

It  is  considered  important  that  the  following  items  be 
attended  to  as  early  as  practical: 

a.  Alternatives  -  Not  applicable. 

b.  O  &  M  Maintenance  and  Procedures  - 

1.  Brush  and  trees  on  the  downstream  slope  and 
on  the  eastern  wet  area  near  the  toe  of  the 
dam  should  be  removed  to  facilitate  the 
visual  observation  of  existing  and  potential 
seepage,  movements  and  pipings. 

2.  Weakened  and  damaged  concrete  of  the  spillway 
should  be  removed  and  replaced.  All  concrete 


•  • 
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surfaces  of  the  spillway  with  caverns,  potholes 
and  cracks  should  be  repaired. 

Plans  for  around-the-clock  surveillance 


I 

3. 

should  be  developed  for  periods  of  unusually 
■  heavy  rains  and  a  formal  warning  system 

should  be  put  into  operation  for  use  in  the 
event  of  an  emergency. 

4.  A  program  of  biennial  periodic  technical 
inspection  should  be  established. 


•  • 


•  • 


•  • 
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APPENDIX  A 


•  • 


VISUAL  INSPECTION  CHECK  LIST  A- 1  to  A- 7 


•  • 


•  • 


•  • 


•  • 


•  • 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PERIODIC  INSPECT ION  CUKCK  LIST 


PRO  JE CT__Sou th  Norwalk  Rescrvoi] 
PROJECT  FEATURE 


DISCIPLINE 


MTE _ JLQ-i-JLS _ _ _ 

_ _  R.  Lyon _ 

NAME  G.  Giroux 


AREA  EVALUATED 


CONDITIONS 


DAM  EKBANjflffNT 
Crest  Elevation 


Current  Pool  >"■  ■  .-at  ion 


Maximum  Impoundment  to  Date 

Surface  Cracks 

pavement  Condition 

Movement  or  Settlement  of  Crest 


Lateral  Movement 


Vertical  Alignment 
Horizontal  Alignment 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 


Good 


Good 


Good 


None  observed 


None  observed 
None  observed 


Good 


Good 


Fair  with  some  cracking  observed 
in  the  retaining  wall  spillway 


Not  observed 


Not  permitted 
None  observed 


Rock  Slope  Protection  -  Riprap  Failures  None  observed 


Unusual  Movement  or  Cracking  Bt  or 
near  Toes 

l - - 

Unusual  Embankment  or  Downstream 
Se e  pa  ge 


None  observed 
None  observed 


Piping  or  Boils 

Foundation  Drainage  Features 


Toe  Ira  ins 


None  observed 


Rock  fill  toe 
None 


-.Ijjstr.umentation-  ■  ■ 


PROJECT  South  Norwalk 

PERIODIC  INSPECTION 

Reservoir  Dam 

CHECK  LIST- 

DATE 

i 

• 

•  4 

PROJECT  FEATURE 

TiAME 

M.  Petrovsky 

DISCIPLINE 

NAME 

R.  Aloma 

• 

•  i 

AREA  EVALUATED 


PIKE  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  CreBt 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

- - - - : 

Condition  at  Abutment  and  at  Concrete 
Structures 

Indications  of  Movement  of  Structural 
Items  on  Slopes 

Trespessing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  -  Riprap  Failure 

Unusual  Movement  or  Cracking  at  or 
near  Toes 

» —  _ _ _ _ _ 

Unusual  Embankment  or  Downstream 
See  jage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 


CONDITION 


North  west  dike  not  included  in¬ 


scope  of  inspection 


periodic  enepectigl  check  list 


PROJE CT _ South  Norw alk  Ros ervoi r  Da m 

PROJECT  FEATURE _ _ _ _ _ 

DISCIPLINE  _  _ _ _ 


_ LD-.3-78 _ 

MME  M-  Petrovsky 

NAME  R*  Lyon 


AREA  EVALUATED 


OUTLET  WORKS  -  CONTROL  TOWER 
a.  Concrete  and  Structural 
General  Condition 


CONDITION 


Good 


Condition  of  Joints 


Spalling  . 

Visible  Reinforcing 
Rusting  or  Staining  of  Concrete 
Any  Seepage  or  Efflorescence 
Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 


None  observed 


None  observed 


observed 


None  observed 


Good 


None  observed 


Cracks 


None  observed 


Rusting  or  Corrosion  of  Steel 
b.  Mechanical  and  Electrical 


None  observed 


Air  Vents 


Float  Wells 


Crane  Hoist 


Chain  operated  for  lifting  screens 


Elevator 


Hydraulic  System 
Service  C-ates 

i _ _ _  . 

Emergency  Gates 

Lightning  Protection  cystem 


Emergency  Power  System 


Virile  and  Liv'  hi  nr  System  ir. 


Operable 


N/A 

None 

None" 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT _South  Norwalk  Reservoir  Dam  HAl’K 
PROJECT  FEATURE  NAME 


DISCIPLINE 


AREA  EVALUATED 


OUTLET  WORKS  -  TRAILS  TI’ ION  AND  CONDUIT 
General  Condition  of  Concrete 


1 0-3- 78 _ 

G.  Giroux 


J.  Schearer 


CONDITION 


Rust  or  Staining  on  Concrete 


N/A  cast  iron  pipe  with  valve 


Spalling 

Erosion  or  Cavitation 


embedded  within  the  bod\ 


of  the  dam 


Cracking 


Alignment  of  Monoliths 


Not  observed 


Alignment  of  Joints 


Not  observed 


Numbering  of  Monoliths 


A-  6 


periodic  ingiectioj.  <■  iojj.  i.ir.r 


PROJECT  Sou t h  N orwa Ik  Ro servo i r  Dam 
PROJECT  FEATURE 


DISCIPLINE 


AREA  EVALUATED 


QUr LET  WORKS  -  SPIi.I.V.'AY  WEIR,  APPROACH 

“and  discharge  cilaTcpels 


DATE  10-3-78 


UU-ft-  R.  Aloma  

liAMfc;  M*  Petrovs]^y 


counrnoN 


Approach  Channel 
General  Condition 


Loope  Rock  Overhar  :• 1  r.g  Channel 


Trees  Overhanging  Channel 


Good 


N/A 

None 


Floor  of  Approach  Channel 


b.  Weir  and  Training  Wall6 

General  Condition  of  Concrete 

Rust  or  Staining 

Spelling 


Any  Visible  Reinforcing 


Any  Seepage  or  Efflorescence 
Drain  Holes 
Discharge  Cnannel 
General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 


Good 


Fair  to  poor 


None 


Extensive  on  floor  of  spillway 


channel 


Minor  Areas 


none 


Fair 


N/A 

None  observed 


Floor  of  Channel 
Other  Obstructions 


Overgrown  with  brush 
and  grass 
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APPENDIX  B 


LIST  OF  REFERENCES 


GENERAL  PLAN 


Plate  1 


SECTION  AND  DETAILS 


Plates  2  &  3 


LIST  OF  REFERENCES 


•  • 


•  • 

1.  Norwalk,  Connecticut;  Second  Taxing  District;  Improvements 
to  Waterworks  System;  City  Lake  Reservoir;  Drawings  No. 

459-20  to  No.  459-29;  February,  1950. 

2  .  Recomme nded  Quid  el  1  nes _ f  o  r  Safe  ty  __  I  nsp  oct ion  of  D  a  ms  ; 

Department  of  the  Army;  Office  of  the  Chief  of  Engineers;  •  c 

Washington,  D.C.;  November,  1976. 

3.  Guide  Curves  for  the  Probable  Maximum  Flood  \ PMF )  for 
Regions  of  New  England  based  on  past  Corps  of  Engineers' 

Studies;  March,  1978. 

•  • 

4.  Preliminary  Guidance  for  Estimating  Maximum  Probable 
Discharges  in  Phase  I  Dam  Safety  Investigations;  New 
England  Division;  Corps  of  Engineers;  March,  1978. 

5.  Rule  of  Thumb;  Guidance  for  Estimating  Downstream  Dam 

Failure  Hydrographs;  Corps  of  Engineers;  April,  1978.  •  • 

6.  Instrumentation  of  Earth  and  Rockfill  Dams;  EM  1110-2- 
1908;  Department  of  the  Army;  Corps  of  Engineers; 

August,  1971 . 
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NOTE  :  INFORMATION  TAKEN  FROM 
DRAWINGS  SUPPLIED  BY  THE  SECOND  (T) 
TAXING  DISTRICT  NORWALK,  CONN. 


f 


SCALE:  AS  SHOWN 
DATE  .  NOV  -  1978 


I 


CD 


SECTION-BB^ 


SECTION-AA 

NOT  TO  SCALE 


STORCH  ENGINE. 

WETHERSFIELD,  COHHE 

NATIONAL  PROGRA 

SOUTH  NOF 

BELDEN  HILL  BRO 


SECTION  BB/Si 


1  f 


I 


SECTI ON-CC 

NOT  TO  SCALE 


1 


.  \ 


\\\\  ' 


£/.  £78.5 


\  \  \  \  \ 


\  \  \\\  \ 

<\  \  \  '  W\  ' 

\  \  \  \  \ 


\\\" 


~4ldTrmber  faJkwsy 


Pile  Berth i 


f^/8'C  /  P/po 


&/ 273.50 


SECTION-  DD 


NOT  TO  SCALE 


STORCH  ENGINE 

WETHERSFIELD.  CONN 

NATIONAL  PROGR*' 
SOUTH  NO 


BELDEN  HILL  BRt 


~4!£TrmbzrMkw3y 


PLATE-3 


STORCH  ENGINEERS 

WETHERSFIELD,  CONNECTICUT 


U.S.  ARMY  ENGINEER  D IV  NEW  ENGLAND 

CORPS  OF  ENGINEERS 

WALTMAN,  M  A  I  • 


NATIONAL  PROGRAM  OF  INSPECTION  OF  NON -FED.  DAMS 

SOUTH  NORWALK  RESERVOIR  DAM 

BELDEN  HILL  BROOK  (Zj  CONNECTICUT 

I  I  [SCALE:  A3  SHOWN 

DATE  NOV  1978 


I 


11 


•'--x  t  f/JUxisf.  Spillwsy 

5 MS 


1  1  8 

1 1 


&yj8"c/p/pc 

Filled  with  qrou?  \  • 


J-r^1 

^rrr — \\£/.n 

Grip 


A  v^> 

lAy 


Zxjsf-Sfcne 
Gate  fe/veWe- 


NOTE  :  INFORMATION  TAKEN  FROM 
DRAWINGS  SUPPUEO  8Y  THE  SECOND 
TAXING  DISTRICT  NORWALK,  CONN. 


0-  DENOTE# 


To  f/Z/cr  T/^nT 


PLAN 

NOT  TO  SCALE 


D- 


DENOTES  PHOTO  LOCATION 


STORCH  ENGINEERS 

WETHERSFIELD,  CONNECTICUT 

U  S  ARMY  t 
c 

NATIONAL  PROGRAM  OF  INSPECTION 

SOUTH  NORWALK  RESE 

'  BELDEN  HILL  BROOK 

SCALEt  A 

OATE  ,  r 

PLATE-4 

STORCH  ENGINEERS 

WtTH  tn  SPlfLO,  CONNECTICUT 

U  S.  ARMY  ENGINEER  D IV.  NEW  ENGLAND 

CORPS  OP  EHOIHEERS 

WALTNAP,  HAAS. 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON -FED.  DAMS 

SOUTH  NORWALK  RESERVOIR  DAM 

BELOEN  HILL  BROOK 

\ 

1  /  CONNECTICUT 

_ 1 _ 1 _ _ 

SCALE:  AS  SHOWN 

DATE  ,  NOV  -  lq7R 


WME  IN  SPILLWAY  RETAINING  NAIL  CREST  OF  SPILLWAY 


r 


Q 


APPENDIX  D 

D-l  to  D-8 
Plate  5 
Plate  6 

I  • 


I 


HYDRAULIC  COMPUTATIONS 
REGIONAL  VICINITY  MAP 
DRAINAGE  AREA  MAP 


STORCH  ENGINEERS 

Engineers  •  Landscape  Architects 
Planners  *  Environmental  Consultants 


■SduTH  NdT-V/AUs  P£r^'l HVOiP.  PAr-A 
ST  A  r*  £  D  l-S'C  HAP  '  .-1 


Q-  I.Npt/r  'K'^D 

w  A 

d,  - 

| 

-*  3 

.<71 

•"  1 

i“  i 
-j 

D 

// 

p  - .  oi  c,  r  - 

A  -R 

DO  377 

RVa 

Sa-,Q  op 

V  Q 

ole 

V 

w 

1.0 

6' 2 

3s  0  ,  ^  '3 

R7S 

^  o'  t-/7^r 

1,31 

py? 

1 

/.9  a 

7  o 

5  7 

/  o  o  1 . 8  s' 

/.P/ 

/3./S  y  3  J 

2.11 

?.vv 

/-39 

y./  s 

Pc, 

Po  2.  5  3 

)G3 

/A  &S  7S'kl 

i-i 

U.is 

2./P 

a  .  ‘•/p 

4  0 

P  S 

703  3.  Vv 

7.2& 

/  ?.  9  29 

p<?3 

13.0a' 

2S9 

2.7  2 

P0 

6?Q 

Oit;  y,/o7 

7^7 

aa.u  pcpV 

73D 

/S.3S- 

2  6»(. 

/I.O 

P; 

f  :0^ 

/  n  "He  spills 

G.  i-a  f.  n  qJ 

1«  S^prvc  >  Aics-I 

•j  a<*  cj'  1 

io/.t 

is  A-i 

t  r  £.  Q  ri  rj.r  'O 

3/J  rs 

Cr'Acc-.! 

<20'n 

+ '  3  1  S  , 

GveR  .  o'-  3r  DAM 

L  G 
Si  G 

•5i0  Si'll 

S  2  lOSZ'l 


PN  „  L  O 

-  -  •  »'  v» 

I  '2. 5" 

-2  7.0' 

3  7  o' 

DEPTH  (?+) 


SlORCM  UJGINt-.hKS 

Engineers  •  landscape  Architects 
Planners  •  Environmental  Consultants 


r>4  /  Pi  *  i  -y  vo'h  ZAt't 

—  A  T-A  v-’ ;  T  v  1 


DE  iaTH 


A>  L 


I 


•AI^l  a  /*  Vc?  /Y.PtA 

/  iT  / 

/  Co 

I  7  9 


vx 


X  VC/L 
Q 

/  2  a  o 


DEPTH  (r+) 


STOKCH  ENGINEERS 

Engineers  •  Landscape  Architects 
Planners  -  Environmental  Consultants 


C3’J~- i  AO .'///•  Ik  r--'-?1' j-  Vi 

DtTE^M.t^T  JN  Or  P^r  ^  V'P 


DP AiNA C-S  A'R^A  '  SM 


'N  *  ”2  1  J j 


S op  o  cij 


[  r> 


<>+V'?ot  o  1‘  CorcV: 


;H<roJ<2  •3"  fre  y\>,.r*  >r 


0  Qp'=  o OOO  Cf; 
(0  o.  H,=  7.  a*-' 
b.  :.tor,  -  !6.o 

G  .  O  pa  -  0-3.  (,  i 

>  Mi  -  6.7<r 

I* 

srr'otv  -  8.7V 
b.  i'To-R,  9". /7  V 


7 


I  oj  r  ifOOb 


0-  [0ha)~  '23  10  ch 


n 


cfooo  (j  ~  'X&OO  O  Vs 


Ha  *  C  7 


£  LfT  V  7-7  S.  3 


Sroi?^  -  ^.7  _cjc 


PA1F0  :  7(^70  CfS 


Co  pie  oi  fr.e  splUo^  U))-,en  4'J-e  par-1  sleviW  15  ^  l"Ee  H»p  oi  Hf 


0. 


Q  -  7  7oo  C  f- 


IoVtC  <rl  1  ir.  -  P/7  - 


D-3 


STOKCH  ENGINEERS 

Engineers  •  Landscape  Architects 
Planners  •  Environmental  Consultants 

J  > 

1  ;  ’  ■  1 

T\  •  ,  • 

. 

----- -  -  - 

,  V 

::.P 

/ 

r.  - .  o  7 

s  - 

.01-, 

P 

P  ^  c'A 

V 

9 

2«7 

72  a 

/.  G  ?  .  j  3S 

-r.9 

/  ?  /  ■-» 

H.l 

•2,rP  ,135 

7. 59 

G  '■>  2  0 

1  3  S'? 

o .  Gx* 

3-/3  .13  ^ 

9.3 

/  3  3  P 

- 

7-/0' 

3.  &  ,:i5 

! '  .1 

2.  a 

2  j  j 

P.G 

Ll.  S  .  :  :• 

/  7.  / 

v  j  7  c?  c» 

o 

l  3.o" 

&.  C»  7  ,  /  J  3 

^  (jj 

3  •?  0  o' 

J>  _• 

/€".  ? 

Co  3V  .  i3r* 

/  3.  S 

/3p;o 

SlORCH  LNfilN h'tRS 

Engineers  •  Landscape  Architects 
Planners  ■  Environmental  Consultant* 


r  ■  St ,o  Xa 


r 

/  • 

> 

i 

V 

7  7  <- 

1.  1 

.07:7 

9  ji 

7.  .  -/  0. 

*  7 

V  ' 

-  '  7 

7  7 

•i'  - 

c  .  <3  j 

ji  7 

1  •? 

j.  -'Jj 

7  O 

?.60 

ji  > 

b-'X^ 

r*  S  ■> 

j9 

u-  £s~ 

0*'7 

1  ~>o 

t  Q  ->'s>  J 

12,1 

vS~  2 

04  7 

Q  *•  t 

S10RCH  ENGINEERS 

Engineers  •  Landscape  Architects 
Planners  *  Environmental  Consultants 


•  < 


»  • 


•  • 


»  • 


•  • 


»  • 


I  • 


D-8 


»  • 


v-  L -*■>••? .. . \:  V t ? 

'.S-iW^-?' - . :V.v'fv*  ,7  ^i-'/r-' 

^  77feT?7<  JN«^— fJVVjx/5 :  '  .\*_  >-  •  :'■;*■  '  •  r,./,;;  %i'^V 


3 

^••^X.  fg5s> ■-",  ,  ^ W‘; :*v iL  > ' 7*  °L4 •  v  •  t  k  ■• ;  f  £7  :L 

-7  *  ?*)  •  T  ■  _  /  >  r'v  (>-/\^?'!>^'  -•->...  <  '  '..-  "  -;.A- •/.  -A'  . 

s::-:  ;  -v.,7  .^-.v  '■ 

' '-  .  s. V-v  A  ^LE^T^uT':"  ,  ^vVVTAr:  •  f  G  TV 7^' > •  •  7~- -  7-  7  :  ••  - 


-t ■V5v-;>'rsr-  ■  -  -;.v7^^f>\A:^>'  ..v-^v-;.;;;^r.»,  ;•  •  7i'' ^  7-:  , 

•>— \’;  '  .7  7?*)  '  T  -  /  >  r'v  -•'-V.  *  '  '>•-  "  •; -a  •  /.  7 

■  ■-  S:K:  A o  ^»WV  •  '  G  7'7^ >. ,  *;■". 

“  ^  y  ^  7;,  /\^  V)W  >  >  ^  i. 

?**&n rrx. /*&• 


•^J^SS^=S3gf-r:^  '  I  •:  7-r^sH  ■ . .  7—^77  r~-'  V*3^4C<v-‘V^W"  **- " -;;‘  ^ 

!v..-  >ir'\V  -  •<--. ii *'-j 

•••  .>  '  " '  !  \K'::(;%*  -v-^M^ 

. .. ;f ^ 7 c 


;>\Q?  CVii  •)&-.  -  ■'  "v7;- 

5  m-v.  •  ;  ■/  N%  •  ,  -.i;A\\  ,,  .  r 

?  N-'.'>  4C  J/tF'->9w-'  '  V-  '  v<  \  .  a  .  ;~  |  \  - 

1  T^x- -  ■*%.■<.  *ZT>i<. —  ■***  *k-  x  \  '.  7;  ~  ~  I  \  ■ 

,*•  *  i»  -n.  Cr- ■..-;?J^^  .  •  Ki‘»)  7 — *• — — Vsc  t~ — ,  

'••’>: ’-  r\>^.r . -  ?.u-r>7r^ 

.7|\^--..«.-  -  \y  v  ^,7  7  ..  l  -.v-7 


.c  ;  ^  t  ’\ 


t*  -74^ 

r  '  -  -  '  .*-c  ^  .  * _, 


y-  \  X 

-■  -V'  .-A 

-  •'•-  -  x '  ;'' .  . 


legend 

?NErASFSnEniTS  0F  flo°DING 
IN  CASE  OF  DAM  FAILURE 


-.‘Lf.  !  1‘OjO 

0  t  1 


II'C  V.IU  >-«»  MO  KJUU  ftl! 

I  '■  I  * 

X  !HT{  10  ft  IT 

M  |  «[*«  S(A  llvfl 


STORCii  E.NGINEF.i 

v*»  !  ;  *«  f  :* *  i  >.  >.:* 

NATIONAL  PROGRAM 

SOUTH  NOR\ 


BELDF.N  HILL  UROO 


APPENDIX  E 


INFORMATION  AS  CONTAINED  IN  THE  NATIONAL 
INVENTORY  OF  DAMS 


INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 


ID  xlj -inun-wo  -)iv*IxGndd5'"£ 


